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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device reduced in power consumption and improved in display 
quality when displaying a picture in a field sequential system on a 
display part constituted of an OCB system liquid crystal panel. 
SOLUTION: A common minimum value detection means 4 detects 
a level common to all the signals R, G, B. A differential signal 
creation means 1 outputs signals according to the difference 
between R, G, B signals and the common minimum value signal. A 
sub-field-making and black signal insertion means 2 creates a 
minimum value sub-field common to R, G, B, and performs an 
output so as to enable the field sequential operation. Moreover, the 
sub-field- making and black signal insertion means 2 inserts for a 
predetermined period a black signal for preventing inverse 
transition of the OCB liquid crystal cell. A black signal insertion 
period setting means 5 sets a period for inserting the black signal 
and output it. A transmissible time of the liquid crystal can be 
extended by writing the black signal for preventing inverse 
transition for a picture sub-field period, and performing a driving 
method without arranging the black signal sub-field except a 
picture sub-field. 
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be set up. 

[Claim 5] Said black signal insertion period setting means is a liquid crystal display according to claim 4 
constituted so that it inserts the common color subfield by addition processing of all the signal of said 
three primary colors into one frame in addition to R, G, and B signal subfield when the decision result 
trom said motion detection means is a still picture, and one subfield of black signal subfields may be 
inserted into one frame in addition to R, G, and B signal subfield, when said decision result is an 
animation. 

[Claim 6] Said black signal insertion period setting means is a liquid crystal display according to claim 5 
which has established the black signal level maintenance period which is constituted in a black signal 
SU ?;,J black S1 § nal subfield ma y be inser ted between R, G, and B signal subfield with 1 

subfield *****, and writes in high potential to said OCB method liquid crystal panel in addition to R 
G and B signal subfield in one frame when the decision result from said motion detection means is an 
animation beyond the predetermined period in one frame. 

[Claim 7] Said motion detection means is a liquid crystal display according to claim 5 or 6 constituted in 
change decision of a still picture condition and an animation condition so that loose change actuation 
may be performed with a predetermined time constant. 

[Claim 8] In a liquid crystal display according to claim 1, it has further a RGB back light means to emit 
light in the light of R, G, and B color. Said subfield-izing and a black signal insertion means It is 
constituted so that the common color subfield by addition processing of all the signal of said three 
pnmary colors may be added in one frame in addition to R, G, and B signal subfield. Said drive control 
means The liquid crystal display constituted so that said RGB back light means may be made to emit 
light m the same color as a display subfield color according to the liquid crystal response decision period 
in each subfield display screen. 

[Claim 9] In a liquid crystal display according to claim 1, it has further a RGB back light means to emit 
light in the light of R, G and B color. Said subfield-izing and a black signal insertion means In addition 
to R, G, and B signal subfield, the common color subfield by addition processing of all the signal of said 
three primary colors is added in one frame. It is constituted so that a black signal subfield may be 
inserted between R, G, B signal subfield, and a common color subfield. And said drive control means 
the liquid crystal display constituted so that said RGB back light means may be changed to 

MddpeZf SamC ° 0l0r ^ SUbfieM COl ° r displayed on a de S ree Allowing each black signal 
[Claim 10] Said RGB back light means is LED of red, green, and blue luminescence or red, green blue 
and a liquid crystal display according to claim 8 or 9 constituted by LED of white luminescence 
Claim 1] In a liquid crystal display according to claim 1, it has further a temperature detection means 
to detect the temperature of said OCB method liquid crystal panel circumference. Said subfield-izing 
and a black signal insertion means In addition to R, G, and B signal subfield, the common color subfield 
by addition processing of all the signal of said three primary colors is added in one frame It is 
constituted so that a black signal subfield may be inserted between R, G, B signal subfield and a 
common color subfield. And said black signal insertion period setting means It is the liquid crystal 
display constituted so that a black signal subfield period may be elongated, when said temperature 
detection means detects low temperature. 

[Claim 12] In a liquid crystal display according to claim 1, it has further an ambient illuminance 
detection means to detect the illuminance of said OCB method liquid crystal panel circumference Said 
black signal insertion period setting means When said ambient illuminance detection means detects a 
low illuminance condition, in one frame R, In addition to G and B signal subfield, the common color 
subfield by addition processing of all the signal of said three primary colors is inserted. It is the liquid 
crystal display constituted so that a black signal subfield may be inserted into one frame in addition to R 
condition S subfield ' when said ambient illuminance detection means detects a high illuminance ' 

[Claim 13] Said ambient illuminance detection means is a liquid crystal display according to claim 12 
which performs loose change actuation with a predetermined time constant in change decision of a high 
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illuminance condition and a low illuminance condition. 

[Claim 14] A liquid crystal display given in any 1 term of claims 2, 3, 5, 8, 9, 11, and 12 characterized 
by adding the common color subfield by addition processing of two signals among said three primary 
colors in one frame in addition to R, G, and B signal subfield. 

[Claim 15] An OCB method liquid crystal panel is a liquid crystal display given in any 1 term of claims 
1, 4, 8, 9, 1 1, and 12 characterized by being the liquid crystal panel which does not use a color filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is the purpose of power consumption reduction and display 
upgrade, and relates to the liquid crystal display of the Junji Men means of displaying which displays 
the screen of one frame by two or more subfields. 
[0002] 

[Description of the Prior Art] The conventional configuration of the liquid crystal display of the Junji 
Men means of displaying which used the OCB method liquid crystal panel is shown in drawin g 14 . In 
drawingJ4 , subfield-izing and the black signal subfield insertion means 10 insert the black signal 
subfield for countertransference prevention of an OCB method liquid crystal panel (K subfield) while 
carrying out the Junji Men output of Inputs R and G and the B signal for every subfield. Memory 3 is 
used at the time of subfield-ized processing. The OCB method liquid crystal panel 9 is an OCB method 
liquid crystal panel of the active-matrix mold using the OCB liquid crystal mode which makes a black 
level status signal the high potential side of a liquid crystal maintenance electrical potential difference. A 
gate driver 7 outputs a vertical-scanning signal to the OCB method liquid crystal panel 9. The source 
driver 8 outputs a picture signal to the OCB method liquid crystal panel 9. The drive control means 6 
outputs the control signal for a drive to subfield-izing and the black signal subfield insertion means 10, a 
gate driver 7, and the source driver 8. 

[0003] The operating state in the white-level display in a configuration is conventionally shown in 
drawin gil . DrawingJJ) (a) expresses the condition of R of an input stage, G, and B signal. Drawing 15 
(b) shows the condition after changing into field sequential. An one-frame period is performed to six 
subfields, and write-in actuation is performed in order of a break, R signal subfield, a black signal 
subfield, G signal subfield, a black signal subfield, B signal subfield, and a black signal subfield. A 
scanning-line start signal required for write-in actuation of a subfield is outputted at the time of initiation 
of each write-in actuation. 

[0004] The numerical aperture by liquid crystal rises by picture signal writing, and liquid crystal 
actuation shows the condition that a liquid crystal numerical aperture falls by black signal writing. A 
continuous line shows the pixel of the screen upper part, and the broken line shows the condition of the 
pixel of a bottom of screen respectively. 

[0005] The black signal subfield period is required because of the potential maintenance for 
countertransference prevention of OCB method liquid crystal, and accounts for about 2 - 30 percent 
during the whole term. 

[0006] The mode shift in an OCB liquid crystal cell is shown in drawin g 16 . the spray orientation (a) in 
which image display is impossible to an OCB liquid crystal cell, and bend orientation - [a white display 
(b)] and bend orientation - the tri-state of [a black display (c)] exists. In order to perform the shift to a 
bend orientation condition from a spray orientation condition, i.e., transition, the peculiar drive of 
impressing a fixed time amount high voltage is needed. About transition, since it is not directly related 
to this invention, for details, it is not described as it. 
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[0007] An OCB liquid crystal cell will return to a spray orientation condition, without a bend orientation 
condition being unmaintainable, if the condition that the electrical potential difference more than 
predetermined level is not impressed beyond fixed time amount continues even if it once transfers to a 
bend orientation condition by the aforementioned peculiar drive. This is called "countertransference." In 
order to prevent this countertransference, the actuation and the black signal potential maintenance period 
which write in a black signal are established. 
[0008] 

[Problem(s) to be Solved by the Invention] However, by a conventional configuration and the 
conventional drive approach, the black signal subfield for holding the black signal potential for 
countertransference prevention to liquid crystal is prepared apart from the image write-in period by R, 
G, and B signal. The period of this black signal subfield has accounted for about 2 - 30 percent during 
the whole term, and enlarges power consumption. 

[0009] Moreover, since the subfield is made into the sequence of each subfield of R signal, a black 
signal, G signal, a black signal, B signal, and a black signal, also in the image quality side, deterioration 
of the display grace by color breakup etc. has been caused. 

[0010] In this invention, in case the Junji Men display using an OCB method liquid crystal panel is 
performed in view of this point, it aims at offering the liquid crystal display in which low electrification 
and display upgrade are possible. 
[0011] 

[Means for Solving the Problem] This invention solves the above-mentioned technical problem by 
providing the following means. 

[0012] As 1st solution means, (1) This invention As a premise, it is a thing about the liquid crystal 
display of the Junji Men means of displaying which displays the screen of one frame by two or more 
subfields. The OCB method liquid crystal panel of the active-matrix mold which uses the OCB liquid 
crystal mode which makes a black level status signal the high potential side of a liquid crystal 
maintenance electrical potential difference like the conventional technique, It has the drive control 
means which outputs a control signal to said OCB method liquid crystal panel to the gate driver which 
supplies a scan signal, the source driver which supplies a picture signal to said OCB method liquid 
crystal panel, and said source driver and said gate driver. This invention is equipped with a common 
minimum value detection means to detect the common level of R and G which are an input video signal, 
and B signal, and a differential signal creation means to compute the value according to the difference of 
said input video signal and the output from said common minimum value detection means, in the liquid 
crystal display of this method. Furthermore, while carrying out the Junji Men output of the output from 
said common minimum value detection means and said differential signal creation means for every 
subfield, subfield-izing and the black signal insertion means which carry out predetermined period 
insertion of the black signal, and said subfield-izing and a black signal insertion means are equipped 
with the memory used for subfield screen creation, and a black signal insertion period setting means to 
set up the period which writes in a black signal. Said drive control means outputs a control signal also to 
said subfield-izing and a black signal insertion means. 

[0013] In the above, although the common level of R and G which said common minimum value 
detection means detects, and B signal is the minimum value and usually a white level, it adds the 
common color subfield by addition processing of all the signal of said three primary colors using this. 
Moreover, a differential signal creation means creates R and G to the common minimum value signal 
which a common minimum value detection means outputs, R of the difference of each B signal, G, and 
B signal. This is for controlling deterioration of the display grace by color breakup etc. compared with 
the case where R of an input, G, and B signal are used as it is, by changing R of an input, G, and B 
signal into R of the difference on the basis of a common minimum value signal, G, and B signal, and 
using respectively R 5 G, B signal, and the common minimum value signal of this difference for an image 
subfield. 

[0014] Unlike subfield-izing in the case of the conventional technique, and a black signal subfield 
insertion means, said subfield-izing and a black signal insertion means do not insert a black signal 
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subfield, and insert a black signal suitably in each image subfield of R of said difference, G, and B 
signal. A black signal insertion period setting means sets up the period of the black signal insertion. The 
countertransference of an OCB liquid crystal cell is prevented by carrying out predetermined period 
insertion of the black signal within one frame. 

[0015] As mentioned above, a white level can control color breakup etc. and can improve display grace 
while it can attain low electrification by displaying by addition processing in three primary colors, and 
carrying out predetermined period insertion of the black signal in an image subfield, without preparing a 
black signal subfield. 

[0016] In invention of the above (1), there are the following as a desirable mode. That is, said subfield- 
lzmg and a black signal insertion means are constituted so that the common color subfield by addition 
processing of all the signal of said three primary colors may be added in one frame in addition to R, G, 
and B signal subfield. Collectively, said black signal insertion period setting means is constituted so that 
the maintenance period of the black signal level which writes in the high potential of 
countertransference prevention to said OCB method liquid crystal panel may be established beyond a 
predetermined period in one frame in all pixels. 

[0017] In this case, since the black signal for countertransference prevention is written in in an image 
subfield period and the black signal subfield is not prepared other than the image subfield, it becomes 
possible to expand the time amount of liquid crystal which can be penetrated. Moreover, it becomes 
possible by inserting a common color subfield into inter-frame to control display degradation, such as 
color breakup resulting from a Junji Men display. 

[0018] Moreover, in invention of the above (1), there are the following as another desirable mode. That 
is, it is constituted so that said subfield-izing and a black signal insertion means may add the common 
color subfield by addition processing of all the signal of said three primary colors in one frame in 
addition to R, G, and B signal subfield and may insert a black signal subfield between R, G, B signal 
subfield, and a common color subfield. Collectively, said black signal insertion period setting means is 
constituted so that the maintenance period of the black signal level which writes in the high potential of 
countertransference prevention to said OCB method liquid crystal panel may be established beyond a 
predetermined period in one frame in all pixels. 

[0019] In this case, it becomes possible by writing in the black signal for countertransference prevention 
in an image subfield period to shorten the black signal subfield period for countertransference 
prevention, and to expand the time amount of liquid crystal which can be penetrated. Moreover, since 
the condition before writing of each image subfield is initialized to black level by facing across'a black 
subfield, improvement in display image grace is attained. 

[0020] (2) Constitute this invention as follows as 2nd solution means. It has the OCB method liquid 
crystal panel same in the 1st solution means of the above (1), a gate driver, a source driver, a drive 
control means, a common minimum value detection means, a differential signal creation means, 
subfield-izing and a black signal insertion means, memory, and a black signal insertion period setting 
means. It combined, and the picture signal judged the still picture or the animation and is equipped with 
a motion detection means to give a decision result to said black signal insertion period setting means. In 
order to perform motion detection, said subfield-izing and a black signal insertion means are constituted 
so that predetermined period insertion of the black signal may be carried out, while carrying out the 
Junji Men output of R of an input, G, and the B signal for every subfield alternatively in addition to the 
output from said common minimum value detection means and said differential signal creation means. 
And said black signal insertion period setting means is constituted so that the decision result from said 
motion detection means may be considered and the period which writes in a black signal may be set up. 
[0021] In this case, it becomes possible by judging motion detection and changing the drive approach to 
hold the optimal display grace according to change of the still picture of a display image and an 
animation. 

[0022] In invention of the above (2), there are the following as a desirable mode. That is, it is constituted 
so that said black signal insertion period setting means' inserts the common color subfield by addition 
processing of all the signal of said three primary colors into one frame in addition to R, G, and B signal 
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subfield when the decision result from said motion detection means is a still picture, and one subfield of 
black signal subfields may be inserted into one frame in addition to R, G, and B signal subfield, when 
said decision result's is an animation. 

[0023] In this case, although it is the same as that of the above (1) at the time of a still picture, at the 
time of an animation, by preparing the black signal subfield which writes in the black signal for 
counter-transference prevention in addition to an image subfield period, stroboscopic effect is acquired in 
image display and it becomes possible to raise the display grace over an animation. 
[0024] Moreover, in invention of the above (2), there are the following as another desirable mode. That 
is, said black signal insertion period setting means is constituted in one frame, so that a black signal 
subfield's may be inserted for a black signal subfield between R, G, and B signal subfield with 1 subfield 
****** in addition to R, G, and B signal subfield, when the decision result from said motion detection 
means is an animation. That is, the black signal level maintenance period which writes in high potential 
to said OCB method liquid crystal panel is established beyond the predetermined period in one frame. 
[0025] In this case, since the condition before writing of each image subfield is initialized to black level 
by facing across a black subfield, the further improvement in display image grace is attained. 
[0026] In the above, a desirable mode is that said motion detection means is constituted in change 
decision of a still picture condition and an animation condition so that loose change actuation may be 
performed with a predetermined time constant. 

[0027] In this case, a rapid change is not performed but grace degradation in image display is prevented. 
[0028] (3) Constitute this invention as follows as 3rd solution means. It has the OCB method liquid 
crystal panel same in the 1st solution means of the above (1), a gate driver, a source driver, a drive 
control means, a common minimum value detection means, a differential signal creation means, 
subfield-izing and a black signal insertion means, memory, and a black signal insertion period setting 
means. It combined and has a RGB back light means to emit light in the light of R, G, and B color. Said 
subfield-izing and a black signal insertion means are constituted so that the common color subfield by 
addition processing of all the signal of said three primary colors may be added in one frame in addition 
to R, G, and B signal subfield. And the aforementioned drive control means is constituted so that said 
RGB back light means may be made to emit light in the same color as a display subfield color according 
to the liquid crystal response decision period in each subfield display screen. 
[0029] In this case, a RGB back light means emits light in each subfield at the timing according to a 
liquid crystal response, i.e., the phase which liquid crystal actuation decided in general. Thereby, the 
brightness nonuniformity in the display screen can be controlled and it becomes possible by in addition 
shortening a luminescence period to attain low electrification. 

[0030] (3) ' As a mode of deformation of the 3rd solution means, this invention is constituted as follows. 
It has the OCB method liquid crystal panel same in the 1st solution means of the above (1), a gate 
driver, a source driver, a drive control means, a common minimum value detection means, a differential 
signal creation means, subfield-izing and a black signal insertion means, memory, and a black signal 
insertion period setting means. It combined and has a RGB back light means to emit light in the light of 
R, G, and B color. Said subfield-izing and a black signal insertion means are constituted so that the 
common color subfield by addition processing of all the signal of said three primary colors may be 
added in one frame in addition to R, G, and B signal subfield and a black signal subfield may be inserted 
between R, G, B signal subfield, and a common color subfield. And the aforementioned drive control 
means is constituted so that said RGB back light means may be changed to luminescence of the same 
color as the subfield color displayed on a degree following each black signal subfield period. 
[0031] Since the condition before writing of each image subfield is initialized to black level by inserting 
a black signal subfield period between each image subfield period, improvement in display image grace 
is attained. On the other hand, the period when liquid crystal penetrates light becomes short. Then, a 
RGB back light means is made to emit light during the whole term in general in each subfield. Thereby, 
even if a liquid crystal transparency period is short, it becomes possible to also use the time amount to 
response decision effectively as a process in which it moves to transparency. Moreover, a satisfactory 
condition is establishable also about the brightness nonuniformity of the display screen vertical section. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/26/2006 



JP,2003-233352,A [DETAILED DESCRIPTION] 



Page 5 of 9 



[0032] In the above, a desirable mode is that said RGB back light means is constituted by LED of LED 
of red, green, and blue luminescence or red, green, blue, and white luminescence. Three LED, red, 
green, and blue luminescence, is made to emit light to coincidence in the period of a common color 
subfield in the case of the former. LED of white luminescence is made to emit light in the period of a 
common color subfield in the case of the latter. 

[0033] (4) Constitute this invention as follows as 4th solution means. It has the OCB method liquid 
crystal panel same in the 1st solution means of the above (1), a gate driver, a source driver, a drive 
control means, a common minimum value detection means, a differential signal creation means, 
subfield-izing and a black signal insertion means, memory, and a black signal insertion period setting 
means. It combined and has a temperature detection means to detect the temperature of said OCB 
method liquid crystal panel circumference. Said subfield-izing and a black signal insertion means are 
constituted so that the common color subfield by addition processing of all the signal of said three 
primary colors may be added in one frame in addition to R, G, and B signal subfield and a black signal 
subfield may be inserted between R, G, B signal subfield, and a common color subfield. And when said 
temperature detection means detects low temperature, said black signal insertion period setting means is 
constituted so that a black signal subfield period may be elongated. 

[0034] In this case, when the low-temperature condition of an OCB method liquid crystal panel is 
detected by the temperature detection means, the degradation of the display image by the ability not to 
complete liquid crystal actuation in each subfield at the time of low temperature is controlled by 
expanding a black signal subfield period. 

[0035] (5) Constitute this invention as follows as 5th solution means. It has the OCB method liquid 
crystal panel same in the 1st solution means of the above (1), a gate driver, a source driver, a drive 
control means, a common minimum value detection means, a differential signal creation means, 
subfield-izing and a black signal insertion means, memory, and a black signal insertion period setting 
means. It combined and has an ambient illuminance detection means to detect the illuminance of said 
OCB method liquid crystal panel circumference. And in addition to R, G, and B signal subfield, said 
black signal insertion period setting means inserts the common color subfield by addition processing of 
all the signal of said three primary colors into one frame, when said ambient illuminance detection 
means detects a low illuminance condition, and when said ambient illuminance detection means detects 
a high illuminance condition, it is constituted so that a black signal subfield may be inserted into one 
frame in addition to R, G, and B signal subfield. 

[0036] In this case, by judging ambient illuminance and changing the drive approach, color breakup 
generating in the low illuminance condition is controlled, a liquid crystal response decision period is 
extended in the state of a high illuminance, and brightness is raised. That is, it becomes possible to hold 
the optimal display grace according to the plane sequence following method. 

[0037] In the above, a desirable mode is that said ambient illuminance detection means is constituted in 
change decision of a high illuminance condition and a low illuminance condition so that loose change 
actuation may be performed with a predetermined time constant. In this case, a rapid change is not 
performed but grace degradation in image display is prevented. 
[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using 
drawing. 

[0039] (Gestalt 1 of operation) Drawing 1 is the block diagram showing the configuration of the liquid 
crystal display of the Junji Men means of displaying which displays the screen of one frame by two or 
more subfields in the gestalt 1 of operation of this invention. In drawing 1 , the common minimum value 
detection means 4 detects the common level (minimum value) of R and G which are an input signal, and 
all B signals. The differential signal creation means 1 outputs R, G, Ra according to the difference of B 
signal and a common minimum value signal, Ga, and Ba signal, subfield-izing and the black signal 
insertion means 2 - memory 3 - using it - R, G, B, and a common minimum value (here white) 
subfield - creating - a plane sequence - it outputs so that degree actuation may be attained. Moreover, 
subfield-izing and the black signal insertion means 2 carry out predetermined period insertion of the 
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black signal for countertransference prevention of an OCB liquid crystal cell. The OCB method liquid 
crystal panel 9 is a liquid crystal panel of the active-matrix mold using the OCB liquid crystal mode 
which makes a black level status signal the high potential side of a liquid crystal maintenance electrical 
potential difference. The source driver 8 outputs the value according to the image data outputted from 
subfield-izing and the black signal insertion means 2 to the OCB method liquid crystal panel 9. A gate 
driver 7 outputs a scan signal to the OCB method liquid crystal panel 9. The black signal insertion 
period setting means 5 sets up and outputs the period which inserts the black signal for 
countertransference prevention of an OCB liquid crystal cell. The drive control means 6 outputs a drive 
control signal to subfield-izing and the black signal insertion means 2, and the source driver 8 and a gate 
driver 7 according to the output of the black signal insertion period setting means 5. 
[0040] The drive timing chart when not establishing a black signal subfield in drawing 2 other than an 
image subfield is shown. The inside of one frame is divided into four subfields, R, G, B, and W. The 
start signal for vertical scannings is inputted into a gate driver 7 at the time of initiation of each subfield. 
The part of write-in actuation shows the period when the clock which shifts a scanning-line start signal 
is inputted. The Rhine scan to the lower part from the upper part of a screen is performed during this 
period. 

[0041] The pixel write-in signal and liquid crystal actuation in the pixel which displays a white image 
are expressed with the drawing 2 (a) lower part. Liquid crystal actuation is expressing the low and the 
condition of letting it pass, as a high level for the condition of not letting light pass. Moreover, a 
continuous line shows liquid crystal actuation of the pixel of the screen upper part, and a broken line 
shows liquid crystal actuation of a bottom of screen. When writing a white signal in a pixel, in R, G, and 
B subfield, the black signal level for countertransference prevention is written in, and a white signal is 
written in in W subfield. As liquid crystal actuation, R, G, and B subfield period intercept light, and 
penetrate light at W subfield period. 

[0042] The pixel write-in signal and liquid crystal actuation in the pixel which displays a Magenta 
image are expressed with the drawing 2 (b) lower part. When writing a Magenta signal in a pixel, in G 
and W subfield, the black signal level for countertransference prevention is written in, and each signal is 
written in in R and B subfield. As liquid crystal actuation, G and W subfield period intercept light and 
penetrate light at R and B subfield period. 

[0043] Thus, when the black signal for countertransference prevention is written in in an image subfield 
period and the need of preparing a black signal subfield in addition to an image subfield is lost, it 
becomes possible to expand the time amount of liquid crystal which can be penetrated. Moreover, it 
becomes possible by facing across W field to control display degradation, such as color breakup 
resulting from a Junji Men display. 

[0044] The drive timing chart in the case of preparing a black signal subfield between image subfields at 
drawing 3 is shown. It has four subfields of R, G, B, and W, and four black signal subfields in one 
frame. It writes in with a scanning-line start signal, and a shift clock is inputted into a gate driver 7 to the 
timing shown in drawing. 

[0045] The pixel write-in signal and liquid crystal actuation in the pixel which displays a white image 
are expressed with the drawing 3 (a) lower part. When writing a white signal in a pixel, in R, G, B 
subfield, and K subfield, the black signal level for countertransference prevention is written in, and a 
white signal is written in in W subfield. As liquid crystal actuation, R, G, B subfield, and K subfield 
period intercept light, and penetrate light at W subfield period. 

[0046] The pixel write-in signal and liquid crystal actuation in the pixel which displays a Magenta 
image are expressed with the drawing 3 (b) lower part. When writing a Magenta signal in a pixel, in G, 
W subfield, and K subfield, the black signal level for countertransference prevention is written in, and 
each signal is written in in R and B subfield. As liquid crystal actuation, G, W subfield, and K subfield 
period intercept light, and penetrate light at R and B subfield period. 

[0047] Thus, by writing in the black signal for countertransference prevention in an image subfield 
period, it becomes possible to shorten the black signal subfield period for countertransference 
prevention, and to expand the time amount of liquid crystal which can be penetrated. Moreover, by 
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facing across a black subfield, the condition before writing of each image subfield can be initialized to 
black level, and improvement in display image grace is attained. 

[0048] (Gestalt 2 of operation) Drawing 4 is the block diagram showing the configuration of the liquid 
crystal display of the Junji Men means of displaying in the gestalt 2 of operation of this invention. It 
explains focusing on a different configuration from the gestalt 1 of operation in the gestalt 2 of 
operation. In drawing 4 , it moved as a new component and has the detection means 1 1. In addition to R 
of the difference from the differential signal creation means 1, G, B signal, and the common minimum 
value signal from the common minimum value detection means 4, subfield-izing and the black signal 
insertion means 2 input R of an input, G, and B signal. 

[0049] The motion detection means 1 1 performs motion detection of a picture signal based on R, G, and 
B signal, and judges a still picture condition or an animation condition. The black signal insertion period 
setting means 5 sets up and outputs the period which inserts the black signal for countertransference 
prevention of an OCB liquid crystal cell with the control signal from the motion detection means 1 1 . 
Since it is the same as that of the case of the gestalt 1 of operation shown in drawing 1 about other 
configurations, it limits for giving the same sign to the same part, and explanation is omitted. 
[0050] The operation flow chart in the drive of the gestalt 2 of operation is shown in drawing 5 . A 
picture signal detects a still picture condition or an animation condition, and, the case of a still picture 
condition, and in the case of an animation condition, changes the drive approach. However, in change 
timing, it has a predetermined time constant, and a rapid change is not performed. This is for preventing 
grace degradation in image display. 

[0051] When detection decision is in a still picture condition, in addition to R, G, and B signal subfield, 
the drive approach which inserts the common color subfield of said three signals and the black signal 
subfield for countertransference prevention is enforced. In this case, you may also write in the black 
signal for countertransference prevention within an image subfield period, without preparing the black 
signal subfield for countertransference prevention, as the gestalt 1 of operation showed. Moreover, when 
detection decision is in an animation condition, in addition to R, G, and B signal subfield, the drive 
approach which inserts the black signal subfield for countertransference prevention is enforced. 
[0052] The drive timing chart in the case of establishing a black signal subfield in drawing 6 in addition 
to an image subfield is shown. The pixel write-in signal and liquid crystal actuation in the pixel which 
displays the white image in the case of an animation condition are expressed with the drawing 6 (a) 
lower part. Liquid crystal actuation is expressing the low and the condition of letting it pass, as a high 
level for the condition of not letting light pass. Moreover, a continuous line shows liquid crystal 
actuation of the pixel of the screen upper part, and a broken line shows liquid crystal actuation of a 
bottom of screen. When writing a white signal in a pixel, each signal is written in in R, G, and B 
subfield, and the black signal level for countertransference prevention is written in in K subfield. As 
liquid crystal actuation, R, G, and B subfield period penetrate light, and intercept light at K subfield 
period. The pixel write-in signal and liquid crystal actuation in the pixel which displays a Magenta 
image are expressed with the drawing 6 (b) lower part. When writing a Magenta signal in a pixel, in G 
and K subfield, the black signal level for countertransference prevention is written in, and each signal is 
written in in R and B subfield. As liquid crystal actuation, G and K subfield period intercept light and 
penetrate light at R and B subfield period. 

[0053] Thus, by preparing the black signal subfield which writes in the black signal for 
countertransference prevention in addition to an image subfield period, stroboscopic effect is acquired in 
image display and it becomes possible to raise the display grace over an animation. 
[0054] The drive timing chart in the case of preparing a black signal subfield between image subfields at 
drawing 7 is shown. It has three subfields of R, G, and B, and three black signal subfields in one frame. 
It writes in with a scanning-line start signal, and a shift clock is inputted into a gate driver 7 to the 
timing shown in drawing. The pixel write-in signal and liquid crystal actuation in the pixel which 
displays a white image are expressed with the drawing 7 (a) lower part. When writing a white signal in a 
pixel, in K subfield, the black signal level for countertransference prevention is written in, and each 
signal is written in in R, G, and B subfield. As liquid crystal actuation, R, G, and B subfield period 
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penetrate light, and intercept light at K subfield period. 

[0055] The pixel write-in signal and liquid crystal actuation in the pixel which displays a Magenta 
image are expressed with the drawing 7 (b) lower part. When writing a Magenta signal in a pixel, in G 
and K subfield, the black signal level for countertransference prevention is written in, and each signal is 
written in in R and B subfield. As liquid crystal actuation, G and K subfield period intercept light, and 
penetrate light at R and B subfield period. 

[0056] Thus, by preparing the black signal subfield which writes in the black signal for 
countertransference prevention in addition to an image subfield period, stroboscopic effect is acquired in 
image display and it becomes possible to raise the display grace over an animation. In addition, by 
facing across a black subfield, the condition before writing of each image subfield can be initialized to 
black level, and improvement in display image grace is attained. 

[0057] Thus, it becomes possible by judging motion detection and changing the drive approach to hold 
the optimal display grace according to a display image (a still picture, animation). 
[0058] (Gestalt 3 of operation) Drawin g! is the block diagram showing the configuration of the liquid 
crystal display of the Junji Men means of displaying in the gestalt 3 of operation of this invention. It 
explains focusing on a different configuration from the gestalt 1 of operation in the gestalt 3 of 
operation. In drawin g! , it has the RGB back light means 12 as a new component. This RGB back light 
means 1 2 emits light based on the control from the drive control means 6 in the light of a color 
according to each subfield timing of Junji Men means of displaying. Since it is the same as that of the 
case of the gestalt 1 of operation shown in drawing 1 about other configurations, it limits for giving the 
same sign to the same part, and explanation is omitted. 

[0059] A subfield and the drive timing chart of a RGB back light are shown in drawing 9 . Drawing 9 
(a) shows the luminescence timing of the RGB back light means 12 in the drive method which is 
dividing the inside of one frame into four subfields, R, G, B, and W. The start signal for vertical 
scannings is inputted into a gate driver 7 at the time of initiation of each subfield. The part of write-in 
actuation shows the period when the clock which shifts a scanning-line start signal is inputted. The 
Rhine scan to the lower part from the upper part of a screen is performed during this period. A pixel 
write-in signal and liquid crystal actuation express the condition in the pixel which displays a Magenta 
image. The RGB back light means 12 emits light in each subfield at the timing according to a liquid 
crystal response, i.e., the phase which liquid crystal actuation decided in general. In addition, in W 
subfield, RGB may emit light to coincidence and the light source of white luminescence may be used. 
[0060] Thus, by making the RGB back light means 12 emit light to the timing according to a liquid 
crystal response, the brightness nonuniformity in the display screen can be controlled and it becomes 
possible by in addition shortening a luminescence period to attain low electrification. 
[0061] Drawin gs (b) shows the luminescence timing of the RGB back light means 12 in the drive 
method which is dividing the inside of one frame into four subfields of R, G, B, and W, and four black 
signal subfields. Since the black signal field is inserted, compared with the timing of drawing 9 (a), the 
period when liquid crystal penetrates light becomes short. The RGB back light means 12 emits light in 
the color according to each subfield. As back light actuation, there will be no period non-emitted light in 
general. 

[0062] Thus, even if a liquid crystal transparency period is short by making the RGB back light means 
12 emit light during the whole term in general in each subfield, it becomes possible to also use the time 
amount to response decision effectively as a process in which it moves to transparency. Moreover, a 
satisfactory condition is establishable also about the brightness nonuniformity of the display screen 
vertical section. 

[0063] (Gestalt 4 of operation) DrawingJO is the block diagram showing the configuration of the liquid 
crystal display of the Junji Men means of displaying in the gestalt 4 of operation of this invention. It 
explains focusing on a different configuration from the gestalt 1 of operation in the gestalt 4 of 
operation. In drawing 10 , it has the temperature detection means 13 as a new component. This 
temperature detection means 13 detects the temperature of the OCB method liquid crystal panel 9 
circumference. The black signal insertion period setting means 5 sets up and outputs the period which 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/26/2006 



JP,2003-233352,A [DETAILED DESCRIPTION] 



Page 9 of 9 



inserts the black signal for counter-transference prevention of an OCB liquid crystal cell according to the 
control signal of the temperature detection means 13. Since it is the same as that of the case of the 
gestalt 1 of operation shown in drawing 1 about other configurations, it limits for giving the same sign to 
the same part, and explanation is omitted. 

[0064] The drive timing chart in the case of preparing a black signal subfield between image subfields at 
drawing 1 1 is shown. Drawing 1 1 (a) shows the condition of having maintained K subfield by the same 
setup as drawin g 9 (b), when an OCB method liquid crystal panel sets in the low-temperature condition. 
[0065] It turns out that liquid crystal actuation cannot become slow at the time of low temperature, and 
actuation cannot be completed in general in each subfield, but the condition of liquid crystal has 
influenced to the next subfield. When a low-temperature condition is detected by the temperature 
detection means 13, it is made to shift to the drive approach of expanding K subfield period, in drawing 
11 (b), in order to avoid this. 

[0066] Thus, it becomes possible by detecting the temperature situation of an OCB method liquid crystal 
panel, and using the drive according to a liquid crystal speed of response situation for the display image 
between each subfield not to do effect mutually, and to control the degradation of a display image. 
[0067] (Gestalt 5 of operation) Drawing 12 is the block diagram showing the configuration of the liquid 
crystal display of the Junji Men means of displaying in the gestalt 5 of operation of this invention. It 
explains focusing on a different configuration from the gestalt 1 of operation in the gestalt 5 of 
operation. In drawin g 12 , it has the ambient illuminance detection means 14 as a new component. This 
ambient illuminance detection means 14 performs circumference illuminance detection of the OCB 
method liquid crystal panel 9, and judges a low illuminance condition or a high illuminance condition. 
The black signal insertion period setting means 5 controls a setup of a black signal insertion period 
based on the detection illuminance from the ambient illuminance detection means 14. Since it is the 
same as that of the case of the gestalt 1 of operation shown in drawing 1 about other configurations, it 
limits for giving the same sign to the same part, and explanation is omitted. 

[0068] The operation flow chart in the drive of the gestalt 5 of operation is shown in drawing 13 . The 
ambient illuminance of an OCB method liquid crystal panel detects a low illuminance condition or a 
high illuminance condition, and, the case of a low illuminance condition, and in the case of a high 
illuminance condition, changes the drive approach. However, in change timing, it has a predetermined 
time constant, and a rapid change is not performed. This is for preventing grace degradation in image 
display. When detection decision is in a low illuminance condition, in addition to R, G, and B signal 
subfield, the drive approach which inserts the common color subfield of said three signals and the black 
signal subfield for countertransference prevention is enforced. In this case, you may also write in the 
black signal for countertransference prevention within an image subfield period, without preparing the 
black signal subfield for countertransference prevention, as the gestalt 1 of operation showed. Moreover, 
when detection decision is in a high illuminance condition, in addition to R, G, and B signal subfield, 
the drive approach which inserts the black signal subfield for countertransference prevention is enforced. 

[0069] thus, by judging ambient illuminance and changing the drive approach, color breakup generating 
in the low illuminance condition is controlled, a liquid crystal response decision period is extended in 
the state of a high illuminance, and brightness is raised __********_ . a plane sequence - it becomes 
possible to hold the optimal display grace according to degree method. 
[0070] 

[Effect of the Invention] As explained above, in case the Junji Men means of displaying which displays 
the screen of one frame by two or more subfields using an OCB method liquid crystal panel is displayed 
according to this invention, while reducing power consumption, the exceptional effectiveness that the 
liquid crystal display which improves or maintained display grace is realizable is done so. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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